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May 26, 1993

APPLIED GEOLOGY, INC.
ENVIRONMENTAL CONSULTANTS

Mr. Robert Haslam

Assistant Hazardous Materials Specialist
Hazardous Materials Management Division
Vermont Department of

Environmental Conservation

103 South Main Street

Waiterbury, Vermont 05671-0404

RE: Monkion Ridge, Site # 91-1120, Preliminary Site Evaluation Report
Dear Bob:

As requested, Lincoln Applied Geology, Inc. (LAG) has completed our
preliminary site evaluation of the Monkton Ridge area under contract #0963331. The
evaluation included a site visit, interviews with residents, a potential contamination
source and receptor survey, limited water quality sampling and analysis, a summary
review of available geologic information, and a review of VDEC files. This letter report
serves to summarize that evaluation in completion of our April 26, 1993 work plan.

Information gathered during the preliminary site evaluation reveals that the

Horner and Dingler bedrock wells continue to be contaminated with elevated levels
of specific BTEX compounds at about the same concentrations detected in the past.
The compounds of primary concern are benzene and sthylbenzene. Our evaluation
indicates that many potential ground water contamination sources do exist in the
vicinity. The sources include former gascline USTs, two known fuel oil USTs, at least
ten above ground fuel oil tanks, and many on-site septic leachfields and dry wells.

- Although the source of the BTEX contamination has been assumed to be gasoline,
recent chromatograms of the contaminants in the Horner and Dingler wells do not
conclusively support a gasoline source.

Site Location

Monkton Ridge is a small village situated along the axis of a north-south
trending bedrock ridge in the Champlain Valley of Central Vermont. Figure 1is a
General Location Map showing Monkton Ridge, the Dingler and Horner properties,
the former Bennett's Garage (Horner), and the Monkton General Store. Figure 2is a
regional site map of the area that shows the surrounding residences and owners,
surface topography, and scil types. Figure 2 has been prepared utilizing recent
orthophotography as a basemap for digitizing into a CADD program (computer aided
design and drafting). Other features such as SCS soils maps, USGS topographic
quads, and many visual cbservations were then digitized and layered onto Figure 2.
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The ability to manipulate data within this format has allowed us to expand our views
of the site or add additional features as shown in Figures 3 and 4. Figure 3 depicts
an expanded detailed view of the site where locations of both potential sources and
receptors are identified relative to the topographic contour of Monkton Ridge. Figure
4 is essentially the same as the Figure 2 regional site map with the visible geclogic
structural features delineated.

Historical Perspective

On April 10, 1981 the Vermont Department of Environmental Conservation
(VDEC) was notified that the private bedrock drinking water well supplying the Russ
Horner residence (formerly Bennett's Garage) was contaminated with some type of
petroleum product. Mr. Horner had smelled very strong odors of petroleum in the
water pumped from his well. The subsequent collection and analysis of drinking
water samples by VDEC from both the Horner well and the Paul Dingler bedrock well
immediately to the north revealed that both wells contained elevated levels of
benzene and ethylbenzene with traces of toluene detected. Since these compounds
are present in gasoline, and the former Bennett's Garage had operated two gasoline
underground storage tanks (USTs) and pumps when in business prior to 1985, it was
believed that the contamination source may have been previous gasoline leaks, spills,
or overfills from the pumps, piping, and/or USTs.

For the last two years, the drinking water supplies of many of the nearby
homes in Monkton Ridge have been sampled and analyzed by VDEC for the gasoline
compounds BTEX and MTBE. These water quality analyses indicate that petroleum
contamination is present only in the Horner and Dingler bedrock wells. Two
point-of-entry water treatment systems (that remove BTEX contaminants) were
installed on the Horner and Dingler water systems in the Summer of 1991 and
continue to operate effectively.

Receptor Survey

A receptor survey was conducted by LAG on April 26, 1983, Homeowners
were interviewed regarding the type, location, and construction of their on-site water
supplies; the presence of petroleum fuel tanks and propane tanks; and the locations
of on-site septic leachfields and dry wells. This data was then placed on the digitized
site map that is presented as Figure 3. Review of Figure 3 reveals that there are

many potential contaminant sources and receptors located in the Monkton Ridge
area,

Drilled bedrock wells have been confirmed at 17 residences, the Monkton
General Store, and the Monkton Town Hall and Library (shared). One shallow dug
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well remains in use for potable water at the Jardin residence located immediately
south of the former Bennett's Garage and the Horner property. Mr. Jardin would not
allow sampling of his well water for analytical purposes. Seven other shallow dug
wells that are not in use were located. They include: two wells on Mr. Bean's
property near the former foundations of an old barn and an old house; one well on
the Horner property; one well on the Thomas property; one well on the Conway
property; and two wells on the Dingler property. The dug well closest to the Dingler
buildings has been filled with rubble and abandoned, and the other is a steel culvert
well with no top and has abundant algal growth present in the water. The Horner
spring {dug well) was sampled for water quality since it is in a downgradient position
relative to the former USTs. The analytical results included in Appendix A indicated
that no detectable levels (ND) of BTEX or MTBE were present in the water.

Site Geology

Monkton Ridge is located near the apex of the Monkton cross anticline, an
east-west trending anticline separating two synclinoria: the northward plunging
Hinesburg synclinorium to the north and the southward plunging Middiebury
synclinorium to the south. The bedrock underlying Monkton Ridge consists of the
Cheshire quartzite of Lower Cambrian age. Typically the Cheshire quartzite consists
of a massive white quartzite unit about 350 feet thick that grades into the overlying
Dunham dolomite through an interbedded zone of dolomite and quartzite about 50
feet thick.

Above the Dunham dolomite lies the younger Monkton quartzite. However, in
the Monkton Ridge area the normal sedimentary sequence is disturbed by the
Monkton thrust fault, which has caused the older Cheshire quartzite to be thrust
westward over the younger and stratigraphically higher Dunham dolomite and
Monkton quartzite. The Monkton thrust surface is probably a highly fractured zone
through which ground water readily migrates. Drilled bedrock wells intersecting this
zone may encounter increased well yields. )
T
Field observations made of the Cheshire quartzite structural geology
immediately north of the Conway and Martin residences indicates that the quartzite
beds dip 33 to 60 degrees to the east and the strike orientation ranges from N15E to
9W. The dip of joint and fracture surfaces ranged from 55 to 85 degrees, and the
strike ranged from N67E to N85W. These features are delineated on Figure 4 along
with the surficial soils, topography, and impacted residences.

Surficial geologic sediments include both glaciolacustrine beach gravels
observed along the western side of the bedrock knoll and possibly in the vicinity of
the Horner and Dingler wells at the north end of the ridge, as well as glacial till, siity

S
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clay and clay lake bottom sediments toward the south end of the site. The beach
gravel deposits, where in direct contact with the underlying fractured bedrock may
provide the route of entry for contaminants into the bedrock aquifer. The silt and clay
deposits to the south would serve to slow or prevent the direct downward migration
of contaminants into the bedrock aquifer.

Little information is currently available on the hydrogeology of the area. The
presence of the SCS mapped glacial till soils indicate that perched water table
scenarios may occur. In this regard several shallow dug wells have been identified
on Figure 3. Without measurement control we can only iogically assume that ground
water fiow will mimic the overall topography with the ridge serving as a divide for
ground water flow east and west.

Some limited information from available well logs has been assembled and
included in Appendix B. Also included in Appendix B is the start of a cross section
depicting well construction details and area lithology. Additional efforts will be
required to complete both well log data collection and cross sectional depictions of
the zones susceptible to contamination.

Water Quality Analyses

Historical results of the Horner and Dingler water quality analyses are
summarized in Table 1. These results were obtained in summary form from the
VDEC and have been entered into the LAG data base system for trend analysis.
Results of the recent sampling by LAG are also included here. These trends are
presented graphically as Figures 5 and 6 for the Horner and Dingler well,
respectively. Review of the data indicates that the greatest average BTEX
contamination has been present in the Dingler well at 69.8 parts per billion (ppb), and
in the Horner well at 32.1 ppb. In both wells the BTEX levels have remained relatively
constant throughout the sampling period. The gasoline additive MTBE has not been
detected in any of the samples to date. It should be noted that MTBE came into
widespread use as an octane booster gasoline additive in the tate 1970’s.

The chromatograms of the recent Horner and Dingler analyses show
comparable patterns. These patterns, however, are "atypical’ of gasoline
contamination as we are familiar with from our chromatographic interpretations. This
may, however, possibly be a severely weathered gasoline or petroleum based
solvent. The chromatograms have been digitized and overlain of Figure 7. Copies
of the formal analytical results and chromatograms are included in Appendix A.
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Former Bennett's Garage

Presently Russ Horner owns the former Bennett's Garage and property. Mr.
Horner purchased the property, garage, and residential house in August 1985 from
'Pudgy’ Bennett, the previous owner. As a condition of purchase, Mr. Horner
demanded that Mr. Bennett excavate and remove from the property the two on-site
gasoline USTs.

On August 26, 1985 the two USTs located near the northwest corner of the
garage were excavated and removed by Robinson's inc. of Essex Junction. Both
USTs were of single wall steel construction, unknown age, in a ‘rusted’ condition, but
had no evidence of (gascline) leakage. The underlying soil was described as 'a
gravel type’, and also displayed no evidence of gasoline leakage. One UST
measured 50" x 10’ with a capacity of 1,000 gallons, and the other UST was 64" x 18’
with a 3,000 gallon capacity. Correspondence related to this tank pull is included in
Appendix C.

The depth to bedrock in the former UST area is estimated to be about 12 to 15
feet. This was determined from the driller's well log for the Horner bedrock well
drilled in 1985. |t is located immediately to the north of the former USTs. Assuming
that the USTs were covered with 3 feet of soil and that the depth to bedrock in the
UST area was about 12 to 15 feet, then the bottom of the larger UST was at a depth
of 8.5 feet or 3.5 to 6.5 feet above bedrock within a gravelly layer. The presence of
several shallow dug wells in the area and the shallow depth to the ground water
surface indicates that the USTs were at least partially submerged in the ground water
for extended periods of the year.

Any overfills of the USTs, surface spillage, and UST or delivery piping leakage
would almost certainly impact the shallow ground water system. Additionally,
bedrock wells under pumping conditions disturb the natural ground water flow
gradients and could induce downward leakage of shallow ground water and
contaminants through the permeable gravel-type surficial soils into the underlying
fractured and jointed quartzite bedrock.

Although the VDEC tank pull form stated that Robinson'’s, Inc. owned the
USTs, President James A. Robinson stated in a letter (stamped December 18, 1992)
to Bob Haslam of VDEC that the USTs were never owned by Robinson’s, Inc. and
that they only delivered gasoline to the USTs until 1978. Robinson’s Inc. removed
the USTs only as a favor to their former customer, 'Pudgy’ Bennett, which thereby
suggests that the former USTs were owned by 'Pudgy’ Bennett (Appendix B).

-
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Of concern with regard to subsurface contamination are on-site septic systems
including leachfields and dry wells. The former Bennett's Garage and the Horner
residence both discharged to a single leachfield located to the east of the garage.
Presently only the Horner residence uses this leachfield, however during the site visit
the sewer pipe was located and found to be disconnected. This pipe is situated in
the back wall beside a 275-gallon above ground fuel oil tank in the basement of the
garage. This area is accessible only by climbing down into the concrete 'work
trench’ in the garage. No floor drains were found in the garage, and no running
water is currently present. However, an old concrete cistern that stored water
pumped from the dug well is present but not in use.

The former practices for disposing of waste oils, fluids, and other liquids and
waste from the former Bennett's Garage is unknown. It is possible that some wastes
were disposed into the septic system and leachfield. If this may have occurred, then
the leachfield area should be checked as a possible source of subsurface petroleum

écontamination.

The Monkton General Store located at the southern end of Monkton Ridge (as
shown on Figure 1 and 2) also has two gasoline USTs located on-site. These USTs
were installed in 1986 and are each 4,000 gallon capacity, steel, lined, and have
cathodic protection and an active inventory monitoring system. These two USTs
replaced two 1,000 gallon gasoline and one 500 gallon kerosene USTs that were all
greater than 25 years old. Also presently stored on-site are two 250 gallon above
ground kerosene tanks.

Conclusions

Ground water contamination by BTEX at elevated levels is currently present in
the Russ Horner and Paul Dingler drilled bedrock drinking water wells, It was first
detected in 1991. Both drilled wells have point-of-entry water treatment systems that
remove the BTEX contamination from the water prior to use. During April 1992 the
Martin residence smelled a petroleum odor in water from their drilled bedrock well.
Since then their water has had no petroleum odors.

The Russ Horner property ic the former location of Bennatt'e Garage, a
business that serviced and repaired automobiles, and sold gasoline from two
gasoline USTs and a pump island prior 1o 1985, When the USTs were excavated
and removed in 1985, no gasoline contamination was found, however the USTs were
rusted and the basal soil was described as a gravel type. When operating, the
garage was connected to an on-site septic leachfield located east of the building.
This leachfield is now used by the Horner residence.
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The Paul Dingler residence has an underground fuel oil tank located on the
north side of their house that provides fuel for their furnace. The age and
construction of the UST is unknown. Other petroleum sources such as an
abandoned fuel oil UST on the Bean property and many above ground fuel oil tanks
are present in the homes in the vicinity. Other potential contamination sources such
as on-site septic systems, dry wells, and leachfields exist in the Monkton Ridge area.

The BTEX contamination found in the Horner and Dingler wells, and possibly
in the Martin well, appears to be most likely from either the old gasoline source
(USTs, piping, or spillage) located at the former Bennett's Garage, or else from fuel
oil tanks in the area. The petroleum contamination is probably entering the drilled
bedrock wells by migrating down along the ungrouted annular space between the
well bore and well casing, and past the end of the casing. Migration of the
contaminants in the ground water may also be through the surficial gravel sediments
and into fractures within the bedrock.

Recom ﬁnle}] g‘ié}i’gﬁs . ;f; ,:-'é;}:;{‘;iﬁ-.

SR

In order to determine the specific compounds present in the contaminated
ground water from the Horner, Dingler, and possibly the Martin wells, ground water
quality samples should be collected from each well and analyzed via EPA Method
8260 with identification of the 10 most dominant unidentified peaks. At the same
time, ground water samples should also be collected from all the drinking water
supplies that have been previously sampled to delineate the extent of bedrock
contamination at this time. Several of the shallow dug wells should also be sampled
in order to evaluate if there is shallow ground water petroleum contamination. These
samples should be analyzed for BTEX and MTBE with chromatographic
interpretation. Additionally, the samples should be assayed for coliform bacteria as
another indication of contaminant migration pathways and potential sources of
contamination.

Soil gas surveys should be conducted using the AMS soil probe and a
photoionization detector in the vicinity of the Horner septic leachfield, the former UST
and gasoline pump location at the former Bennett's Garage, as well as the Dingler
fuel oil UST and dry well. This data should aid with the delineation of possible
gasoline or petroleum contaminated soils. If petroleum contaminated soils are found
to exist in the former UST or pump areas, then it may be warranted to have them
remediated in situ or excavated from the site.

A more detailed picture of the subsurface through interpretation of available
well logs should be developed. While this has been started during this preliminary
evaluation, additional work beyond the preliminary scope of services will be

S
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necessary to more accurately collect available well log data and to prepare it in a
coherent and presentable fashion.

The two P.O.E. treatment systems on the Horner and Dingler wells should
continue to be operated, maintained, and sampled on a quarterly basis to ensure
their effective operation.

If you have any questions or comments with respect to our current findings
and recommendations, please contact me or John Amadon at 802-453-4384. We
have enclosed as Appendix D a cost estimate for implementing our
recommendations. We look forward to discussing these issues with you and we
appreciate the opportunity to work with your Division under the terms of our current
contract.

Sincerely,

Widdicin D T0tlend

William D. Norland
Hydrogeologist

WDN/smd

Enclosures
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MicroAssays
o 1 v e r m 0 n L

The Technical Advantage

May 7, 1993
Mr. John Amadon
Lincoln 2pplied Geoclogy
RD#1 Box 710
Bristol, VT 05443

John:

REEERNE S
Here are the results of the 8020 + MTBE testing yocu requested on
April 27th. The results are labelled by the following specimen
numbers given to them in the laboratory:

6428-1 "LAG1B" Horner Spring

6428-2 hLAG2H pingler Well Influent
6428-3 STLAG3" Horner Well Influent
6428~4 YLAG4" Trip Blank

There are four chromatograms and four sets of quantitation
results., Page 1 lists compounds and their concentrations that
were found above their respective reportable limits by method
8020. Page 2 lists compounds and their concentrations that were
found but below reportable limits by method 8020.

Please note that there is one extra (repeated) chromatogram that
has three peaks labelled. These three peaks are the internal
standard and surrogate analytes that were added to all specimens.

Respectfully, -

TS

Brendan McMahon, Ph.D.
Director, Chemical Services

P.O. Box 189, Montpelier, Vt. 05602  (802) 223-1468  FAX 223-8688




Chromatogram Plot C :N\SATURN\DATA\LAG1B Date: B5/783/93 16:16:56
Comment: P&T no dilution

Scan No: 458 Retention Time: 5:15 RIC: 3873 Mass Range: 47 — 255
Plotted: 458 to 2656 Range: 1 to 2656 188 = 6419288
2 .35

1,2-Dichlorobenzene—-d4
| ' Fluorobenzene I.S. (Surrogate)[]

4-Bromobenzene
(Surrogate) ' "
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Chromatogram Plot C :\NSATURN\DATAMLAG1B Date: 858393 16:16:56
Comment: P&T no dilution

Scan No: 454 Retention Time: 5:15 RIC: 3873 Mass Raﬁgel 47 — 255

Plotted: 458 to 2656 Range: 1 to 2656 189 = 6419288

2.35 -
TOT -
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oserator ID: MCMAHON
Output File: LAG1B.1A2
=3ta File: LAGLB.MS
ame: 6428-1
misc:

"D File: CC8020.QCI

_itle: P&T no dilution
Last Calibration: 05/05/93

Compound

QUANT REPORT

Quant Time:
Injected at:
Dilution Factor:
Instrument ID:

Last Qcal Time:

Page 1

05/03/93 16:16
05/03/93 16:16
1.00

SAT2
05/02/93 18:29
Conc Units Fit

— 1) *Fluorobenzene (I1.S.)

* Compound is ISTD

12.12 96.0 205533

1.00 ug/L 1000




QUANT REPORT

COMPOUNDS FOUND OUTSIDE OF LIMITS AND NOT REPORTED

Nperator ID: MCMAHON
utput File: LAG1B.1lA2
vata File: LAG1B.MS
Name: 6428-1
isc:

ID File: CC8020.0CI
“itle: P&T no dilution
ast Calibration: 065/05/93

AS NO. COMPOUND
Benzene

oluene

hlorobenzene
Ethylbenzene
—rtho-Xylene

etat+para-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

CAS NO. COMPOUND
enzene

Toluene

“hlorobenzene
thylbenzene

ortho-Xylene

meta+para-Xylene
,3-Dichlorobenzene
.,4~-Dichlorobenzene

—

AMOUNT

0.01
0.04
0.01
0.02
0.01
0.01
0.01
0.01

PUR

oo oo C oo

Quant Time:
Injected at:
Dilution Factor:
Instrument ID:

Last Qcal Time:

MIN. MAX.
AMOUNT AMOUNT
2.00* Q*
2,00% o*
2.00%* o
4,00% 0*
2.00% Q*
2,00% Q*
4,00% Q*
3.00% Q*
MIN. MIN.

PUR FIT FIT

OCOOoOOOo OO0
COOOoOO0OOo0O
OO OOoOO

05/03/93 16:16
05/03/93 16:16
1.00

SAT2
05/02/93 18:29
MIN.
AREA AREA
261 0
1158 0
178 0
1116 0
415 0
252 0
248 0
248 0
MIN.
RFIT RFIT
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0




Chromatogram Plot C :\SATURNNDATANLAG?Z ~ Date: 85/783/93 17:44:13
Conment : P&T no dilution

Scan No: 458 Retention Time: 5:15 RIC: 6684 Mass Range: 47 — 254
Plotted: 458 to 2656 Range: 1 to 2656 196~ = 6147768
38« —
TOT N

1 1 L] I T T



QUANT REPORT Page 1

—

perator ID: MCMAHON Quant Time: 05/03/93 17:44
Output File: LAG2.1A2 Injected at: 05/03/93 17:44
—ata File: LAG2.MS Dilution Factor: 1.00

ame: 6428-2 Instrument ID: SAT2
Misc:

—_—

D File: CC8020.QCI
Litle: P&T no dilution

Last Calibration: 05/05/93 Last Qcal Time: 05/02/93 18:29
Compound R.T. Q¢ ion Area Conc Units Fit
— 1) *Fluorobenzene (I.S.) 12.12 96.0 193805 1.00 ug/L 997
2) Benzene 11.69 78.0 857640 26,95 ug/L 865
3) Toluene 14.80 92.0 185399 6.55 ug/L 1000
— 4) Ethylbenzene 17.25 91.0 1506106 31.50 ug/L 971
5y ortho-Xylene 17.43 106.0 109608 3.34 ug/L 999

~ Compound is ISTD




QUANT REPCRT

COMPOUNDS FOUND OUTSIDE OF LIMITS AND NOT REPORTED

“perator ID: MCMAHON
mtput File: LAG2.1A2
vata File: LAG2.MS

MName: 6428-2
lisc:

ID File: CC8020.QCI
Title: P&T no dilution
ast Calibration: 05/05/93

—

‘AS NO. COMPOUND AMOUNT

neta+para-Xylene 0.20

CAS NO. COMPOUND PUR

ietat+para-Xylene 0

Quant Time:
Injected at:
Dilution Factor:
Instrument ID:

Last Qcal Time:

MIN, MAX,
AMOUNT AMOUNT
2.00%* o*
MIN, MIN.
PUR FIT FIT
0 0 0

RFIT

05/03/93 17:44
05/03/93 17:44
1.00
SAT2

05/02/93 18:29

MIN.
AREA AREA
3385 0

MIN.
RFIT

0 0




Chromatogram Plot C :\SATURN\DATA\LAG3 Date: B5-84/93 @8:53:13
Comment: P&T

Scan No: 458 Retention Time: 5:15 RIC: 21523 Mass Range: 47 — 255

Plotted: 458 to 2656 Range: 1 to 2656 188 = 2426182
188« _
TOT —
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perator ID: MCMAHON
Output File: LAG3.1A2
~ata File: LAG3.MS
ame: 6428-3
Misc:

D File: CC8020.QCI
sitle: P&T
Last Calibration: 05/05/93

Compound

QUANT REPORT

Quant Time:
Injected at:
Dilution Factor:
Instrument ID:

Last Qcal Time:

Page 1

05/04/93 08:53
05/04/93 08:53
1.00

— 1) *Fluorobenzene (I.S.)
2) Bengzene
3) Toluene

Ethylbenzene

* Compound is ISTD

R.T. Q ion ATea
12.11 96.0 198129
11.67 78.0 588701
14.79 92.0 109974
17.23 91.0 681363

SATZ2
05/02/93 18:29
Conc Units Fit
1.00 ug/L 999
18.%0 ug/L 841
3.68 ug/L 1000
14.07 ug/L 973




COMPOUNDS FOUND
“perator ID: MCMAHON
wtput File: LAG3.1A2
vata File: LAG3.MS
Name: 6428-3
lisc:

ID File: CC8020.QCI
itle: P&T

,ast Calibration: 05/05/93

AS NO, COMPOUND

- ortho-Xylene

leta+para-Xylene

"TAS NO. COMPOUND

ortho-Xylene
~etg+para-Xylene

QUANT REPORT

OUTSIDE OF LIMITS AND NOT REPORTED

PUR

oo

Quant Time:
Injected at:
Dilution Factor:
Instrument ID:

Last Qcal Time:

MIN. MAX.
AMOUNT AMOUNT
2.00%* 0*
2.00%* o*
MIN. MIN.
PUR FIT FIT
0 0 0
0 0 0

05/04/93 08:53
05/04/93 08:53
1.00

SAT2
05/02/93 18:29
MIN.
AREA AREA
39026 0
4591 0
MIN.
RFIT RFIT
0 0
0 0




Chromatagram Plot C M\SATURNN\DATA\LAG4 Date: 8578493 15:48:38
Comment: P&T

Scan No: 458 Retention Time: L:!15 RIC: 11687 Mass Range. 47 — 256

Plotted: 458 to 2656 Range: 1 to 2656 188:x = 6853826

2.51x _
TOT A L




QUANT REPORT Page 1

perator ID: MCMAHON Quant Time: 05/04/93 15:40
Output File: LAG4.1A2 Injected at: 05/04/93 15:40
Laty File: LAG4.MS Dilution Factor: 1.00

‘ame: 6428-4 Instrument ID: SAT2
Misc: '

"D File: CC8020.0CI

/itle: P&T

Last Calibration: 05/05/93 Last Qcal Time: 05/02/%3 18:29
Compound R.T. Q jon Area Conc Units Fit

~ 1) *Fluorobenzene (I.S.) 12.12 96.0 199599 1.00 ug/L 1000

I

Compound is ISTD




QUANT REPORT

COMPOUNDS FOUND OUTSIDE OF LIMITS AND NOT REPORTED

faperator ID: MCMAHON
utput File: LAG4.1AZ2
vata File: LAG4.MS
Name: 6428-4

Tisc:

ID File: CC8020.QCI
=itle: P&T
ast Calibration: 05/05/93

AS NO. COMPOUND

Benzene
oluene
thylbenzene
ortho-Xylene
—eta+para-Xylene

LAS NO. COMPOUND

venzene
Toluene
“thylbenzene
rtho-Xylene
meta+para-Xylene

AMOUNT

0.02
0.13
0.05
0.04
0.02

PUR

OO o OO

Last Qcal Time:

MIN.
AMOUNT

2.00%
2.00%
4.,00%
2.00%
2.00%

MIN.

PUR

COoOOoC

Quant Time:
Injected at:
Dilution Factor:

Instrument Ib:

FIT

o0 oOo

MAX.
AMOUNT

O*
O*
%
(%
(*

MIN.
FIT

OO0

05/04/93 15:40
05/04/93 15:40
1.00
SATZ2

05/02/93 18:29

MIN.
AREA AREA

700
3978
2341
1198

374

OO OO

MIN.
RFIT RFIT

OO O OO
OO0 o




Submitting Party or

Name:
Address:

MICROASSAYS OF VERMONT

Page of

Chemical Analxsis Sample Submission Form

mlﬁ,ﬁ@e—ﬁwl ‘i@;._%ﬂ-ﬂ&,\(,

MAV Control No.:

Date:

Phone:

Specimen Information and Sample List

by: Signgfure

Signature

by: Signature

Sample Location/ Sample Sample Sample Type Analysis Required
Specimen No. Date Time Water/Other
DiveleR 7/24/% Vo —Hyo | %026  R27ry
mezh B = Es7hef -
YoRrien $424/92, voc~ 40
Chain-of-Custody Record
Relinquished Received by: Date/Time | Relinquished Received by: Date/Time

Signature

So/on &

=

/ /




APPENDIX B

Well Logs and Preliminary Cross Sections
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WR #71

1974
TOWN: MONKTON
WELL NOS.: 1-25 BASIC WELL DATA
. Yield ; Total Depth To Static;

Well Well QOuwner {gpm) i Depth Bedrock | W3teri Othe-
Ha. : , ! (feet) | (feet) Level: Infc
1 i Robert Shea 1YA7) ©10 215 4 15 ! /..
2 " Charles Morgan TR 2% D 760 14 - /X

N 3 Guy Burrtkr 1303, 12 ¢ 280 | 110 0 . /Y
4 P Mr. & Hrs_.._George Cota }303 8 . 320 g Gravel 55 I/g
5 . James Smith 1303 20 253 , 234 30 35
6 Alfred Martin Jycx 3% 98 40 15 6/
7 ~_Levi Martin [H< ] 100 . 106 . Gravel 10 4/
: . : . ; -
8 _ Robert Menard 1% 1 57 0 12 20 /9,
: ; : i
9 : Mr. Menard JYcx: 2 198 20 23 ' 7
10 | Lorraine Blair ,35{0' ;45 L 190 | 35 12 /5?
11 . Dr. Burt Hamrell (3690 1 1 415 s - o
12 | Francis Garrow (389 6 ' 148 gravel - g
, i i .
: & 13 i Agnes Day 13 03 - 10 i 300 38 80 /X
: ' i : : !
14 Donald Qatley |YAT . 15 I | 330 100 ‘Flowing /
: ' - ’ "Hardpacked -
15 Ashley Meredith 14O 2 i 98 "silty sand; 25 : :2
16 : Jary Crowell : . 5 . 360 2 P - 5-/
17 ! peter Norris Y T2 i 320 & 100 —
: -Jfﬂ ! ) :
| . - : ;0
18 i Edgar V. Baker 123%) ¢ 3 348 48 ;= 5)
19 : Richard Stearns [L{ﬂg 12 30 3 18 7
20 ; Mr. Towne 19A7 16 + S8 6 8 - /9
21 I_Armond Caron 33[)3 11 © 122 10 To-- ;g
: ; : _3 -'_
22 Mortimer Prevost 1303 i 10 1 0 . 75 L 4S A/ﬁO
g ' : : ; ,Stones, :
;23 ' C. Foague i3D73 g 60 190 o o0 9 74
24 | R. Kirk 1305 1 5o 225 | 130 40
T; K : _ ,(/2
25 | Jerry Hatch &1 ¢ 5 303 | 126 35 .34
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— WR #71
. 1974
roan: _(MONKTO N
—  wELL Nos.: _26-50 BASIC WELL DATA
~ Drillersps.
it e o o | et ]
T30 FRANCIS PRovosT ! | (5,322 Y6 15 134
- 27 CPETER  wwE ND A %LQ_IKOGDO; ) ;HO /00
28  MoNkTON FIRE Stﬂ’ﬁzﬁf\l LO 13751 262 L‘OE/X
- 29 I WALTER TONES /’503 | 510j 215 Hoiz8.
3o LEoN Latrecw T q 2504 240 56, 4P
3| KENNETH LA \—‘OUNTE(N G - 31S (?) 92 - q_«;‘i//?
_ 37 ROsER FomrTin I8 8 Hos: 230 30%/57
33 CcLAYToN WARNE!J?fﬁj: H ?ucooi 50 Ho Yy
- 3 %Wil._L,If-\i\’l ROSE /303 5 225 55 30%?’9/
35 {RVING ROscoc /7¢ 25 '530 | O b2 /z?
3¢ ;;\RWIN STARK 303 1 % ;2552 | 277 ?‘OW“S@/Y
_ 37 :RONHL_D BoucHER 7Y &0 N 6 30 /57
38 pe. waswNneer. 7Y 3o 200 b 268
-T37 eaien meavee (7 1k wa5 | 15 56 A
40 DAVID STEWART 'Y’ 35 ;loo: 18 | 44 /f
T4/ RussiElLL PRESTON  LO 275 236 | 85 /8
__HZRAN GEAvER S | \5 223 5 [ — 'F
43| Ricunan OWEN /7<) 56 ' 46 12 | 10 R
— Y Petnt /7/’3// /9A7 S 3((: Jo .}_Q
HE 1387 o L 15 0 &5 gw;.u L
N wd” /@«Qﬂme g‘re«ms 7 2 E 5‘25‘5 4o /00 :)E
T s B /p,:f L S dodi f’ﬁ 3 | yss 1 77 Y IE
\, L'/gl (: 7!}2:7[/ ot(}‘a1ﬁ(’:?0)“ /éz‘; 6755- /€ 1 G E/?_
77 fgseer Lorn /393_ 3 L/vg | 99 1 = '¥
0 i Bre Bowees 3o | @230 | Heo 20 Y>
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WR #71
1974

TOWN; 77 - 19
_ WELL NOS.: _ S/ T8 BASIC WELL DATA
4;)4:11\1 &
o | e o e
A% /%ou I geeen a | 495 73 s
s ;cf:ﬁ Soee B8 - ol | it i
S3 Mfm f?l&gom Tokre '€ 6 /3o 6 | /o118
- 5 Méq Moo £ Stereparan | 9 | 100l 4 fhus | 12
35 M/m Mu!ﬁm? /QLBOLT A OO S gD { /2
{ Yy Ve*rof ?WEMA 20| I35 185 &
TR Otw Fubaw 1369 76 s AL §F&6 &
55 & gﬁemou 1369 30+ 74 éﬁlﬂ &
9;"}‘*’ 39 V/Nt‘e/«r Lont 1269 4 T4E és A
" Go /4’L5€6¢> ee )389 é 2R [ g
C__6r | Nown ~Jones 1389 ¢ | o9 | o5 g
72 Dex ﬁ‘#aﬁ S/_Hvoa. _ 3 /b 7 4
idches | P Taeuam 3Bl 20 |00 | 7 L | ¢
ot | Klouser ooy WAT| o | svo| o7 | 4w | o
/ cs | Sduwaes Asree Wl AL | 13s /3 3o | &
v p2A Agoeae«cw Bounn JHAY | e R§ 7 /6 2
v 4o | Damvec theae py | £ | 69 3 2
o 6| Weanm Mwee \YA7 | 2% | y5 » | m |2
uﬂf 62| Mew ))451 203 4 |=335 i ¥
| tHeey Liscnee ¢ | 3| o 1 7
I;PL‘ v/ bt Laeew 1389 7 /75 ) | ¥
}"L 72 r Bersoerrr HAH | » 00 75 S5 oy
s 17 Koan b&chEﬁu 303 | ! =299 ¢ s
oy | Brasyre (o5l G (ch;@muzbb ( B4 |zeo /20 | B (18
e | Cuy D. Boggerr (303 | s | 325 \n2fzo]| %2 | /6
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WR #71

1974

roan:  Meas cTen”
_  WELL Nog.: Z& =120 BASIC WELL DATA
w1 | veit omer ooy | pepen | "esrore | Sdnier| e
3. (feet) | (feer) | Levell
*"% Georse Femer (303 5 iz | 5224 g
77 | damee Lrav,rT V3091 24 lieogl Pse | &
7% Wiccam Red 7 | 2 4950 2o Bo | 18
19 ! Aten £ Giguere e 5 | 730 % 25 118
0 | Thomn <, H. STEQDMQN--.';*//XE 2)e |445 AD Lo |[I8
T By Cﬁwraa—?uag Zeno s ] 4751 *P4o|82 | (&
b2 -Pht,(xm \J Lome band, 126 | 12 70& 70/‘?’% Z /85
Hs Cmﬁ;lL Mont asmgre, /7! | B | 150 '“ Eloeod (65
B %4 @/. Exnn E WPEEﬂi‘L\ 70 | 220 % [ (O {8
;_% S | Dawcd Boyen r257 | S | szl A4 | SO R
65 Tone, (\lw@ 1. | 2po % 14 fé
- &7 Georé&&‘ Jéﬁﬁmzr/g/j: 7 350 bo/'m 35 (42
82 | le o LARocguse /945 | 15 |25 % 4o | 1D
— B | ek Bee  ne /38T | L | 22e| %C4a| 27 | 18
_ 90| Col Sehwewer My | 2 | 00| Pl 0 |9
_ 91 E;d/md Qn,ow)uS /945 | 4o opz | 7o J
972 | Joe VinlenT _/3eS | o | 1o | 2850 Zo |/8
9% | Wenvere Begece #777| 20 | 155 %50l F L | 15
~ 94| Heney Phicips 502| 10| dio| 7E&0| 20 |18
N5 Eric. Dpv. 195 | 0 | 2o0| 4/ez| — | Az
'fj“?b PAegeet & Donna (allouc| 4 |zoo 7 fzo| zo |42
W BieHars Eameey /73] 8 | oo [59Y (o8
98| Doy Eowaros-Duces 6 |z4 | SLgy &
9N Mee. Ev-Mna Bre 1303 5 li4de | 4Las 2
..J_O_O_M da 71 2 laye bz 7
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o - 125




BASIC WELL 0ATA
TOWN Monbe Tor)
NELLS /O, — 125

'th N D qu'\/é}/‘/ah"' /’C//F'; & 350 o200/ |
—13_%0 107 | Jere Ucman S /44/7,/45' &0l 5’5
» lD%f Cac KCHNEIDE . il'v'/’ Jo i/ooigs f-;of |
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1086 Wi Cimpn F@zb j/-’r//,f"/' 2 265 79|75
B 5'0‘9 CHEcTer Reor 1303 | 3 17348 48
— ;lno : Jorin BEMN&TT' JYAY |ZO |250) Z |Zo iz&
fi“' Berey  Sewn, eper YA (2o |Zool 35| 45 | 4<
- el Micwsec Busdey 1947 | | BzsT 6 |18 O 1y
w3 Huad loweg 1203 |100| 2bn| & 257|47 |2]
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— MAP SOURCE. VERMONT AGENCY OF TRANSPORTATION
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) iR ses | o Burchasen oy~ O NEFR toc | cm | DEPHROCK b ol no. | e
- ' 3
124 Chavles E“Fhm—p(l\f‘&h*ohlc\ 13D 2 452172 20 1 & ‘85 i,
=20 Frarcia Orace I4A% 221207 (29 (4s %mn
128 Vo Wlarnmer IRDA 11" [3ooclL | 1% S 47
— %
129 Sohn  DWon 1209 110 2oo 1 1B 1N 1316S
)
- |2 Stephen  Lieston 13DD 10 225118 [126] 50 [ 3] L8
3
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Monkton

MAP SOURCE: VERMONT AGENCY OF TRANSPORTATION

1 i.m Il ___2

: 0: )
p A
] AN HA _1 A_._.. }1 ._1__..__

n_"“__ww_E__._.a_ __

iyt __.._, _.

SCALE

T W d

9.3

1 KILOWLTERS

3




i3ASEC WELL DATA

TONN_ Mankton
WELLS ‘16l 1S
"id NUMBER MAME NF WELL OWMER MAP YIELD ggg?h ggEEH Eézé%} EHI?E&C YR ’ D
P TuR USGS | OR PURCHASER (P) LoC 6PN FT. 1 FT. | FT.* [SEVEL [0R R#M RE
] -
151 Richad_ Sermme  |I4AB| 30 20 | oY %Z’ % 198
53 1 : s < g 3¢
153 v HAY, 5 iz o2 |12 |15 |8 200
N st éu‘ss Hofrok, s O 3¢5 12 10 g 198 |
ool Tt s e i | B (2500 35 | 40 | 12 [B] 4o
e | |RPma \m Benon livaz| b 2221124 | 153 gl 8
157 ‘]ﬁmi TronS Bo3 31/2. 72 Ho ‘2’(0 | g 8
158 Fona_Pluges Hell 100 [1so] 12 | 4o 81198
lisz| [Grea Moctell | M 10 [30) 1l | 120 51198
eo| _ [Tom Rawls 1306 20 114plap | unl a0 |E123
&l Reler roe NOu@l?ﬁDB e {odi 7o | KO Fo N,
*wa & Gﬁrmc:m(‘o) 389 Y%  lisol as | 90 N ;% 23
los DA Thomaas B 1HA7 V2 o &? O |15 é} 23
16y ;Donc\\(i Doliver (1447 - 35| )5 | /62 Z [ 95
s | | me Cneslea [Mng| /5 |15 63 | /oo 121 197
o | | by Losserman 12B1| o |Xo| Y] | 5% 1219
ez ON\ice. \Nerpe s (1303 30%  yzy| 44 z?%'f 2 ¥
o8 | Necco “Rnomas|Wh1] 1S 1013] 4O | (27 Hnd
lea | [Dan O oueccs l4AT 5% g A | 204 R
1596 110 Dave vursin  1302] Y |zl | |n'st Y18
12 Slegnanie. Quck 1343] 2~ |yo| jo lzo | 2 |£le3
1724 QﬁKKQSKN\(?>[2J?_‘W{Q 230 Fl 1o |40 [%i=3
173 ke Cocdnin 1303 Y |20l 125| (40| 25 |[E|z3 |
¢ f)wq Bk Lmeeoud 3] ats lasa| \§'Ua224] € 2] 26 5
15 (\ndre,u)é]dﬂnwro ) 1S %03 \a9| 20 1¢1 36

*Casing Length 2/b a = Total Length b = Lenqgth Below L.S.




112

Monkton

VERMONT AGENCY OF TRANSPORTATION

MAP SOURCE:
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Monkton

YERMONT AGENCY OF TRANSPORTATION

MAP SOURCE!
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Table 1
Project: Monkton Ridge/VDEC Job Number: 9130C-299
Location: Monkton Ridge, Vermont Sheet 1 of 3

Ground Water Quality Results (ppb)

Data Point | Compound |- 4-10-91 8-2-91 8-30-91 10-4-91 10-31-91 1-20-92
Benzene 16 24
Toluene 4 4
Ethylbenzene 24 . 16
Xylenes <1 4
MTBE <5 <5
Dingler Well [BTEX 45 43
Benzene 17 6 11 19 20 19
Toluene 2 <l <t 2 2 3
Ethylbenzene 13 4 12 t6 18 15
Xylenes <1 <t <1 <1 <1 <l
MTBE <5 <5 <5 <5 <5 <5
Horner Well |BTEX 33 12 25 38 41 38
NOTES:

MTBE in upper right corner of cell
BTEX in lower left corner of cell
< _ Compound not detected at specified detection limit




Table 1
Project: Monkton Ridge/VDEC Job Number: 9130C-299
Location: Monkton Ridge, Vermont Sheet 2 of 3

Ground Water Quality Results (ppb)

Data Point | Compound 2-27-92 3-31-92 4-29-92 5-26-92 6-24-92 7-29-92
Benzene 24 25 24
Toluene 7 12 11
Ethylbenzene 40 68 40
Xylenes 7 <1 <]
MTBE <5 <3 <5
Dingler Well |BTEX 78 106 76
Benzene 15 19 12 16 18 19
Toluene <1 4 <1 <1 <1 <1
Ethylbenzene 12 14 10 0 14 14
Xylenes <l 3 <] <l <] <1
MTBE <5 <5 <5 <5 <5 <5
Horner Well | BTEX 29 40 24 28 34 35 ]

NOTES:

MTBE in upper right comer of cell

BTEX in lower left comer of cell

< - Compound not detected at specified detcction limit




Table 1
Project: Monkton Ridge/VDEC Job Number: 9130C-299
Location: Monkton Ridge, Vermont Sheet 3 of 3

Ground Water Quality Results (ppb)

Data Point Compound 9-1.92 12-4-92 4-26-93
Benzene 27
Toluene 7
Ethylbenzene 32
Xylenes 3
MTBE <5 -
Dingler Well |BTEX 69
Benzene 21 19 19
Toluene <5 7 4
Ethylbenzene 15 18 14
Xylenes <1 <1 <l
MTBE <5 <5 <5
Homer Well |BTEX 42 43 38
NOTES:

MTBE in upper right comer of cell
BTEX in lower left corner of cell
< - Compound not detected at specified detection limit




Contaminant Concentration (ppb)
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Chromatograms of Dingler and Horner Fiqure 7
Well Water Samples for April 26. 1993

ﬁ LEGEND
Dingler Well

Horner Well

(These chromatograms represent
an “atypicdl’ gasoline pattern.)
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State of Vermont

AGENCY OF NATURAL RESOURCES
Department of Environmental Conservation

Department of Fish and Wildliie
Hazardous Materials Management Diviasion

Cepartment of Forests, Parks and Recreation

Department of Environmeniai Conservation 103 South Main Street / West Building
State Geologist 'Wa,terbl.:l,l‘,”yJI VT 05671-0404
Matural Resources Conservation Council 802-244-8702

September 22, 1992  CERTIFIED LETTER

James Robinson

Robinson Fuels Inc.

P.0O. Box 405

Essex Junction, VT 05452

Subject: Petroleum contamination in drinking water supplies in
Monkton Ridge

Dear Mr. Robinson:

on April 10, 1991, personnel from the Department of
Environmental Conservation were on site to investigate a report of
petroleum contamination in a private drinking water supply in
Monkton Ridge.

Based on the results of this investigation the DEC has
determined the following.

1)} Robinson Fuels owned gasoline underground storage tanks at the
former Bennetts Garage in Monkton Ridge.

2) The water supply for the former Bennetts Garage property, as
well as the water supply at an abutting property, are now
contaminated with gasoline compounds.

3) The degree and extent of petroleum contamination in soils and
groundwater at the former Bennetts Garage and vicinity has not been
evaluated.

4} No other underground storage tanks now containing or formerly
containing gasoline are known to exist in this vicinity.

The Secretary of the Agency of Natural Resources has concluded
that the migration of the petroleum (which is classified as a
hazardous waste) may present an imminent danger to the environment
and to the people adjacent to the former Bennetts Garage. He has
concluded that it is necessary to take appropriate action to
minimize the immediate impact of such releases to the public health
and the environment. Title 10 V.S.A. Section 1941 provides,
however, that before expending state funds to do the mitigation
referred to above, the Agency may provide parties who are
potentially responsible for the threat to the environment with the
opportunity to voluntarily perform the necessary actions under the
direction of the Agency of Natural Resources.

'The State hereby gives notice that it believes that.Robinson
Fuels is the responsible party under Title 10 V.S.A. Section 1941.




James Robinson
September 22, 1992
Page 2

The Secretary has concluded that the following actions are
necessary to mitigate the situation and hereby requests Robinson
Fuels to perform the following work:

A. Immediately provide potable water for the two impacted
private water supplies.

B. Retain the services of a qualified consultant to complete
the following:

1. Perform a thorough subsurface site assessment in order
to determine the source, degree, and extent of the subsurface
petroleun contamination at the former Bennetts Garage and
adjacent properties.

2. conduct a limited risk assessment to determine the impact
this contamination has on surrounding receptors. This should
include continued sampling of all drinking water wells within
a reasonable radius to determine the extent of contamination
to drinking water wells.

3. Develop and implement a remedial plan to address the
contamination found impacting the water supply wells. This
should include providing an alternative water supply for the
contaminated wells.

4. Develop and implement a long-term monitoring program that
can be used to evaluate the contamination over time.

5. Prepare and submit to the DEC a work plan which contains
the elements necessary to complete items 1-4 above. This work
plan will need to be approved by the DEC prior to initiation
of work.,

Please inform this office, in writing, within ten (10} days
of receipt of this Notice as to whether you intend to complete the
work described above voluntarily.

If you agree to do the work described above, you are requested
to initiate these actions within ten (10) days of receipt of this
letter. Failure to do so by this date may result in injunctive
relief or in the expenditure of State funds to have this work

performed.

If you decline to do so, the secretary may move, pursuant to
Title 10 V.S.A. Section 1941, to bring suit by the Vermont Attorney
General's Office for injunctive relief or for the imposition of

penalties and fines.




James Robinson
September 22, 1992
Page 3

The Secretary may also move to expend state funds to have the
work performed. If he does so, he will move pursuant to Title 10
V.S.A. Section 1941, to have Robinson Fuels reimburse the State of
Vermont for the costs of the mitigation described above.

Sincerely, .

/ . < .
| ——
V SN . :
i N Lol

William E. Ahearn, Director
Hazardous Materials Management Division

WER/sb. 68

cc: Monkton Selectboard




APPENDIX D

Cost Estimate




Cost Estimate for Continued
Site Investigations at
Monkton Ridge

Task 1 - Ground Water Quality Sampling and Analysis

Hydrogeologist - 6 hrs @ $45.00

Field Technician - 8 hrs @ $30.00

Field Technician (OT) - 2 hrs @ $45.00
Mileage - 150 miles @ $0.30/mile

24 Samples for EPA Method 8020 (Includes
2 duplicates and field blank) @ $55.00

3 Samples for EPA Method 8260 (with peak
D) @ $77.00

15 Samples for Fecal Coliform & Fecal Strep.

Analysis @ $33.00
Total Task 1

Hydrogeologist - 10 hrs @ $45.00
Field Technician - 8 hrs @ $30.00
Field Technician (OT) - 2 hrs @ $45.00
Soil Gas Equipment
Photoionization Detector - 1 day @ $75.00
Mileage - 150 miles @ $0.30/mile
Total Task 2

Task 3 - Well Log Interpretation and Cross Sections

Hydrogeologist - 12 hrs @ $45.00
Computer Technician - 4 hrs @ $30.00
Mileage - 70 miles @ $0.30/mile

Total Task 3

Task 4 - Summary Report with Recommendations

Senior Hydrogeologist - 2 hrs @ $75.00

Hydrogeologist - 12 hrs @ $45.00

Project Manager - 4 hrs @ $50.00

Computer Technician - 4 hrs @ $30.00

Administrative Assistant - 4 hrs @ $30.00
Total Task 4

TOTAL TASKS 1 - 4

-

Lincoln Applied Geology, Inc.
Environmental Consuitants

$270.00
240.00
90.00
45.00

1320.00
231.00

495.00
$2691.00

Task 2 - Perform a Soil Gas Survey in the Vicinity of the Former Garage

$450.00
240.00
90.00
125.00
75.00
45.00
$1025.00

$540.00
120.00
21.00
681.00

$150.00
540.00
200.00
120.00
120.00
$1130.00

$5527.00

RD #1 Box 710« Bristol, Vermont 05443 « (802} 453-4384 « FAX (802) 453-5399




